We present data from the analysis of the alcohol content of 391 beers and malt beverages available for sale in the State of Washington. The beverages were tested by gas chromatography for their alcohol content. Considerable variability in the alcoholic strength was found, even within the same class. Overall, the range of concentrations was 2.92% (v/v) to 15.66% (v/v). The alcohol content of beverages consumed is a critical factor in Widmark or volume-of-distribution-type calculations used to estimate blood or breath alcohol content from patterns of alcohol consumption. Using the correct alcohol content for beer, when the brand is known, can make a significant difference in the reliability of the calculation, and the data presented here should assist with optimizing the accuracy of the calculalion.
Introduction
Reliable estimates of a person's blood-or breath-alcohol content can be made using a volume of distribution calculation such as the well-known Widmark formula (1). This approach has been validated numerous times (2 4) and has a reasonable degree of accuracy when the underlying parameters, subject weight and gender, timing, volume, and alcohol concentration of drinks, are reliably known. Error is introduced into the estimate by differences between the assumed and actual Widmark r factor (assumed to be 0.55 for men and 0.68 for women) and elimination rates (]3) for the individual. These latter factors, r and [3, for all practical purposes, have to be population estimates. Even if the subject is available to be tested, these parameters can change and differ markedly over short periods of time, making a post hoc determination of their actual value in an individual of relatively little value in improving the reliability of the calculation. Ensuring accuracy in the other factors in the equation, however, especially the alcohol content of the bev-Of the 391 beers and malt beverages tested for alcohol content, 73.7% were domestic U.S. brands, followed in frequency by English (6.4%), Belgian (5.0%), and Canadian (4.2%) brands. Note, however, that many foreign brands are brewed by contract brewers under license in the United States.
Results and Discussion
The brand name of the beverage, volume of the container, its measured alcohol concentration in percent by volume (% v/v) 1, the class or type of beverage, the manufacturer, the country of origin, and if the container was labeled with the alcohol concentration, and if so the concentration indicated, are given in Table I . The analytical method was demonstrated to have between-day precision (CV) of 1.6%, and an accuracy of 0.08% based on replicate (n = 12) analysis of a 5% (v/v) control. Table  I shows the actual analytical result. Quality control of brands for alcohol content is variable, and alcohol content is estimated by hygrometry, which may be less accurate than GC. Furthermore, the manufacturer may purposely change the alcohol content of the beer for marketing purposes. However, use of these values for alcohol concentration when the actual brand of beer is known, and a sample is not available for a retest, will produce more accurate results in a Widmark calculation than an across-the-board assumption regarding the alcohol strength of the "average" beer. A more detailed discussion regarding patterns of alcohol strength between styles of beer and summary statistics have been presented elsewhere (9) ; the data are presented here for practical application in calculations of this type. The broad range of alcohol concentrations evident in this dataset should encourage caution about assumptions for an "average" alcohol concentration for beer.
1Alcoholic beverage strength is most often described as percent by volume (% v/v). When it is given as percent by weight (% w/v), the strength in percent by volume can be calculated by multiplying by the specific gravity (typically 1.005-1.010) and dividing by 0.789, the density of alcohol. Liquor alcoholic strength is often given in degrees proof, with 80 ~ being equivalent to 40% (v/v) in the United States. Some beers are now also listed on the label as "proof of spirits", which is twice the percent by volume. 
